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Introduction 
Following the recent paper by Helen Bennion et al. (1997) in Freshwater 
Forum, Volume 8, on the water chemistry of the ponds and lakes of south-east 
England, it would seem appropriate to record some measurements made on the 
Little Sea, a shallow, coastal, acidic lake on Studland Heath, Dorset. The lake, 
formed about 100 years ago by dunes cutting off a sea inlet, has not received 
any input of agricultural fertilizers or other waste products for at least the last 
30 years. The phytoplankton of the Little Sea and some of its physical 
characteristics have been reported in Freshwater Forum, Volume 4 (Stevens 
1994); it is a Site of Special Scientific Interest (SSSI). 
Samples of surface water taken from the northern and southern ends of the 
lake at 3-monthly intervals, from July 1995 to April 1996, were analysed by 
the River Laboratory of the Institute of Freshwater Ecology, Dorset. The 
results are shown in Table 1. The first samples in July 1995 were taken during 
a period of drought; rain, sometimes very heavy, came in late September. 
Plant nutrients 
With the exception of silicate, potassium and phosphate, there were no large 
changes in plant nutrient concentrations during the year. The peak 
concentration of silicate-silicon in the surface waters occurred after the winter 
rainfall and was followed by a sharp rise in planktonic diatoms (Synedra acus, 
to a concentration of 10,000 cells per ml). 
The concentration of nitrate-nitrogen was very low (close to the limits of 
analytical detection), and lower even than concentrations found in the 
oligotrophic lakes of the English Lake District (Cumbria, north-west England), 
but total phosphorus at ca. 30 ug per litre is similar to concentrations found in 
some of the Cumbrian eutrophic lakes (Jones et al. 1979; Kadiri & Reynolds 
1993). This requires further investigation. Bennion et al. (1997) found that 
there was little correlation between nitrate and phosphate concentrations in the 
waterbodies of south-east England. 
The large number of algal species at low cell/colony concentrations 
suggested that the lake is mesotrophic (Stevens 1994). The nutrient levels 
recorded in Table 1 would tend to support this conclusion. A detailed report on 
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the microscopic algal species observed over a period of six years (1991-1996) 
is available from English Nature, or the author. 
Table 1. Concentrations of some major ions and plant nutrients in the southern (S) and northern 
(N) ends of the Little Sea during the period July 1995 to April 1996. Values are for: pH, alkalinity 
(uequivalents per litre), conductivity (μS cm-1 at 25°C), nitrate-nitrogen (μg l-1), silicate (μg F), 
total phosphorus (TP, μg 1-1), dissolved phosphorus (μg 1-1), soluble reactive phosphorus (SRP, μg 
1-1) and major ions (mg 1-1). < indicates values were below the analytical limits of detection; these 
altered with changes in methods. SW indicates sea water diluted x400. 
Major ions 
Sodium, chloride and magnesium in the lake water were close to the same 
proportions as those found in sea water. Dry and wet deposition of sea-salts on 
the lake surface and its catchment area probably is the major source of sodium, 
magnesium and chloride ions in the lake, and also accounts for about half of 
the mean potassium and sulphate concentrations. At the Lizard peninsula on 
the south-west coast, an annual deposition of 55 g NaCl per m2 has been 
reported (Malloch 1972). This deposition rate, if applied to the Dorset coast, 
could account for the observed concentrations in the lake; sodium and chloride 
contribute about half of the measured conductivity. Much of the catchment 
area is heathland lying over the Bagshot sand/gravel beds which contain 
calcium carbonate and sulphate minerals. A field test (Palin Test) of the 
calcium in an acidic (pH ca. 6.0) feeder stream draining heathland gave 15 mg 
per litre, a value about twice that found in the lake. 
The lake was slightly alkaline in July 1995 (pH ca 7.6) but acidic (pH ca. 
6.6) following the autumn/winter rainfall. Additional measurements showed 
